Procedures for enhancing the utility of the metallothionein promoter for the regulated expression of downstream open reading frames.
Procedures which enhance the inducibility of the mouse metallothionein I (mMT-I) transcriptional promoter in mouse C127 cells transformed by bovine papilloma virus have been investigated. These include: (i) induction with Zn2+ at low serum concentration, and (ii) use of a 'superinduction' protocol (presence of 1 microgram/ml of cycloheximide during induction with Zn2+, followed by 2 micrograms/ml of actinomycin D). Use of procedure (i) alone gave a 15- to 20-fold induction of expression of a downstream open reading frame (ORF), which is comparable to the maximum inducibility achieved with mMT-I in other systems. Use of procedures (i) and (ii) in combination allowed a 50-fold induction. Three different reporter ORFs (rabbit ferritin L subunit, human chorionic gonadotropin alpha subunit, and human lutropin beta subunit), in three different chromosomal contexts, responded to these procedures. The maximum rate of expression achieved was estimated at over 10(9) molecules per cell per day, which is 20% of the transformed cell's protein synthetic capacity. At these extremely high levels some of the induced products were cytotoxic.